In the interest of prompt distribution, this report was not edited by the Technical Information staff.
'Ilk work was supported by the US Energy Research and Development Administration, Division of Reactor Development and Demonstration. The purpose of this report is to document LIB-IV, a rather complete and tested multigroup library based on the latest version of the Evaluated Nuclear Data Files 1 (ENllF/B-IV) and generated using the MINX2 nuclear cross-section processing code. This library is being issued in the CCCC-111 interface format3'4 and is intended for use by the nuclear community for fast-reactor design calculations.
The ENDF/B-IV data files are the latest result of a continuing major effort to compile, evaluate, test, and update a computerreadable repository of basic nuclear data.
Because of the scope of this effort and the intensive testing of the data, these files are rapidly becoming the authoritative source of data for the preparation of multigroup constants.
The MINX (E&ltigroup~n- and DLAYXS (delayed neutron yields and spec-* tra by time group).
The detailed specifications for the library, the processing methods, and the testing performed will be discussed in the following sections.
11.
MATERIALS AND SPECIFICATIONS Table I shows the 101 materials comprising LIB-IV.
Also shown are the ENDF/B-IV material source numbers, MINX CDC-7600 timing, and the o 0 table values. All materials * Delayed neutron constants were generated from ENDF/B-IV using NJOY.5 240 Pu, and 241PU . These are all of the ENDF/B-IV materials that have delayed neutron data. Table II shows the 50-group energy structure used in LIB-IV. This structure is a subset of the 240-group structure, 6
and the widely used 26-group half-lethargy structure is a subset of the LIB-IV structure.
The library was generated using a "thermal + l/E + fission" weight function.
The thermal portion is Maxwellian with a temperature of 0.025 eV which joins l/E at 0.10 eV. The fission spectrum joins l/E at 820.8 keV (lower boundary of group 6) and has a characteristic temperature of 1.40 MeV. There is a record for each sink group containing elements from all source groups and all Legendre orders. Section IV describes the processing methods used to obtain the data in these files.
Certain manipulations may be required to update, transmit, or use CCCC data.
Therefore, three utility codes are provided as described below.
CINX --will exactly collapse finegroup data (ISOTXS, BRKOXS, AND DLAYXS) to a subset coarse-group structure, and will also change the format of the data to lDX/ PERT-V7> 8 form, if desired.
LINX --will combine two multi-isotope Table   III .
Iv.
PROCESSING METHODS
LIB-IV features cross sections for use in the Self-Shielding Factor Method, 11,12 sometimes called the Bondarenko Method. In the region of a resonance, the neutron flux will be depressed, thereby causing a reduction in the contribution of that resonance to the reaction rate, i.e. , self-shielding. Total 275 280 many problems of practical interest, accurate reaction rates can be computed using average cross sections defined bỹ
where the weight functions for material i are given by
In these formulas, t = O refers to flux weighting, L = 1 refers to current weighting, E is the neutron energy, T is the temperature, g is the group index, C(E) is the slowly varying component of the weight function (as described in Sec. II), and u~(E,T)
is the microscopic total cross section for this material. The "background cross section per atom" 00 is regarded as a parameter by which composition and geometry effects can be introduced (see Ref. 12 ).
The flux of Eq. (2) The "total" f-factor in the BRKOXS file is
The special quantities~(average scattering cosine), F (average log decrement), and D (average fission yield) are reactionrate averaged at T = O and U. = CU. For example, (5) where Ue is the elastic scattering cross section.
The potential scattering cross section given is based on the actual E-dependent up used by MINX during resonance reconstruction and may not be meaningful outside the resonance range.
Accurate, high-order, group-to-group, transfer cross sections are computed for all reactions (at infinite dilution only) using
where g is the initial energy group, g' is the final energy group, m: is the neutron multiplicity, and F~2(E+E') is a Legendre component of the probability of scattering from E to E'. The only reaction for which significant self-shielding is expected is elastic scattering; all elements are assumed to have the same f-factor as the elastic cross section.* MINX produces matrices for all neutron scattering reactions given in ENDF/B, and all are added into the total matrix in the ISOTXS file. The "inelastic" matrix is the sum of all scattering reactions except elastic and (n,2n). The (n,2n) matrix in ISOTXS has been normalized for a neutron yield of one.
The elastic cross section was obtained by summing all final energy groups of the elastic matrix, and the elastic removal cross section was computed with
The inelastic cross section is the sum over all reactions and all final energy groups in the inelastic matrix with the (n,3n) contribution divided by three. Finally, the (n,2n) cross section was obtained by summing the (n,2n) matrix, LIB-IV does not provide a fission chi matrix.
The correct definition for the isotope chi vector is
dEvi(E)a:(E)C(E)
However, if the distribution of fission neutron secondary energies g~(E+E') is a S1OW1Y varying function of E over the range of interest,
'This approximation is explicit in the original methodll and codes using it,7 bu !4 maY not be,justified for some problems. where E~~is some well-chosen energy; MINX uses E* = 1.0 MeV and processes the distribution from MT18 only. These two approximations are appropriate for reactor problems, but they will be less adequate for a fusion problem.
Values quoted for the average energy released in fission (EFISS) were inferred from data for four of the isotopes. The CCCC utility codes used to manipulate LIB-IV are described more completely elsewhere.
9,10
However, for convenience, the operating instructions for these codes have been included in this report as Tables   B-I , B-II, and B-III. The versions of LINX, BINX, and CINX included on the LIB-IV transmittal tape are for the LASL CDC 7600. They can be easily converted to a short-word machine such as an IBM 360 by following the instructions found on the "C IBM comment" cards which will be found in the codes. 10 --Coarse-group lDX binary format.
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